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(54) N-SUBSTITUTED DERIVATIVES OF 5-OXYIMINOBARBITURIC ACID 

(57) The invention relates to medicine, and more specifically to pharmacology, and in particular to synthetic biolog- 
ically active compounds of heterocyclic series, possessing wide spectrum of biological activities. 
Objective of the invention is obtaining new chemical substances possessing antiviral activity (respecting to Herpes Sim- 
p/ex virus), immune-stimulating activity (at the expense of induction of producing endogenic interferons in organism), 
antichlamydial and antituberculous activities, and also antimicrobial, antiaggregational, psychostimulative, psychode- 
pressive, antioxidant, analgesic, hypoglycemic, antiatherosclerotic, antiulcerous, and hepatoprotective activities. 
The proposed objective is achieved by synthesis of the group of new chemical compounds - N-substituted derivatives 
of 5-oximinobarbituric acid of the general formula 




CO 



CM 
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00 



CL 
LU 



where 



X is the atom of oxygen or sulfur; 

R1 is taken from the group of saturated or unsaturated alkanes, cycloalkanes, arylalkanes, aromatic compounds; 
R2 is the hydrogen atom or taken from the group of saturated or unsaturated alkanes, cycloalkanes, arylalkanes, 
aromatic compounds. 
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Examples of synthesis of the intermediate and the claimed substances, data on outputs of the intermediate and tar- 
get products, data on element analysis of the target products, and results of experiments for determination of their bio- 
logical properties (antimicrobial effect, maximal tolerance dose, effect of the claimed substances on Herpes virus, 
immune-stimulating activity, effect of the claimed substances on Chlamydia trachomatis, antiaggregational, antiathero- 
sclerotic, psychostimulative, psychodepressive, analgesic, hypoglycemic, antiulcerous, hepatoprotective, and antioxi- 
dant effects) are presented. Biological activities of other types were also discovered. 
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Description 

FIELD OF THE INVENTION 

5 [0001] The present invention relates to medicine, and more specifically to pharmacology, and in particular to syn- 
thetic biologically active compounds of heterocyclic series, possessing antiviral, immune-stimulating (interferon-induc- 
ing), antichlamydial, antituberculous, antiaggregational, antiatherosclerotic, psychostimulating, psychodepressing, 
analgetic, hypoglycemic, antiulcerous, hepatoprotective, and antioxidant activities: derivatives of 5-oximinobarbituric 
acid. 

io [0002] Signed derivatives possess a high antiviral activity respecting to Herpes simple virus, a high activity as the 
interferon inductors, a high antichlamydial activity and also antimicrobial activity respecting to mycobacteria of tubercu- 
losis, antiaggregational, antiatherosclerotic, psychostimulating, psychodepressing, analgetic, hypoglycemic, antiulcer- 
ous, hepatoprotective, and antioxidant activities. Compounds are mainly intended for use in medicine practice to treat 
viral infections; the infections caused by chlamydia; the diseases followed by immune-deficiency; malignant neoplasms; 

15 tuberculosis; mycobacteriosis; myocardial infarction; diseases of liver, kidney, nervous system and others, and to use 
as analgetics. 

[0003] Besides that, the given compounds can be used in veterinary or cosmetology for the same purposes. 
TECHNICAL LEVEL 

20 

[0004] It is known that viral diseases are one of the most significant problems of modern medicine. Viral infections, 
for example, infections caused by viruses of the herpes group hardly respond to treatment as a rule, it is bound up with 
lack of efficiency of current drugs and high rate of variability of the viruses, whose mutations often lead to origin of more 
resistant forms [1, 2]. 

25 [0005] Viral diseases often take a course on the background of lowering activity of the immune system, and they 
followed by secondary infections; the same is also true for oncologic diseases. Therefore the problem of the develop- 
ment of effective antiviral or antitumoral drugs is closely bound up with the searching for remedies to treat the immune- 
deficient states of various origination. As is known, stimulators of immune system are used in treating a number of 
oncologic diseases. 

30 [0006] Existing antiviral drugs may be conventionally divided into 2 groups according to types of mechanisms of 
their action. An action of the drugs of the first group involves suppression of virus reproduction in the organism [1]. This 
group includes derivatives of Adamantane (Flumadine [3]), thiosemicarbazones (Metisazone [3]); the most active are 
the derivatives and the analogues of the nucleosides: Acyclovir, Ganciclovir, Retrovir [1], and others. Antiviral drugs of 
the second group produce their effect due to the stimulation of organism's immune protection and increase of producing 

35 endogenic interferons [3] to a greater extent than due to affecting the viruses in themselves. Arbidolum [3], Neovir [4], 
and others belong to this type of drugs. 

[0007] Despite the fact that search for antiviral and immune-stimulating remedies has been conducting intensively 
among the different classes of chemical compounds, the need for new drugs of such types increases, and it is bound 
up with insufficient efficiency of existing drugs (especially in the case of immune-deficient states) as well as advent of 

40 new forms of viruses that are resistant to the action of the known chemotherapeutic drugs. Analysis of literature dem- 
onstrates that the greatest quantity of the effective antiviral drugs was revealed among the derivatives of pyrimidine [5]. 
The derivatives of barbituric acid, which possess a variety of biological activities, have an significant place in the group 
of pyrimidine [6], So, a number of active antiviral [7-9] and antitumoral [10, 11] agents were detected among the barbi- 
turic acids. The compounds of this class possess bacteriostatic [12, 13], anti-inflammatory [14], and immune-modulat- 

45 ing [15] effects. 

[0008] There is a reasonable group of 5-oximinobarbituric (violuric) acids among derivatives of pyrimidine. In con- 
trast to other groups of pyrimidines and barbituric acids, violuric acid and its derivatives are investigated extremely poor 
in the context of biological activity, violuric acid and some its derivations has long been known [1 6], however, they have 
been used only as analytical reagents to detect cations of some metals [17, 18]. As late as 1988 violuric acid was sug- 
50 gested as antidote against poisoning caused by nitrate compounds [1 9]. A sodium salt of 2-methylthiovioluric acid, 
which is another derivative of violuric acid, has been used as antiedemic agent on treating a toxic edema of lung [20]. 
The work [21 ] has shown that violuric acid is able to stabilize hemoglobin, preventing it from oxidizing to metgemoglobin 
in in vitro models. 

[0009] Violuric acid is obtained from barbituric acid by the reaction of nitrosation [1 6]. The reaction is of general 
55 character; that is other N-substituted derivatives of violuric acid can be obtained the same way from the corresponding 
derivatives of barbituric acid. The derivatives of barbituric acid that are necessary to proceed the synthesis are obtained 
from the corresponding substituted carbamides. At this takes place, the method of Fisher [22] is used as a rule to obtain 
barbituric acids having substituent only at one nitrogen atom; that is condensation of monosubstituted carbamide with 
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malonic ester in the presence of sodium ethylate is used. To obtain barbituric acids having two substituents at the N 1 
and N 3 nitrogen atoms, condensation of the corresponded N.N'-disubstituted carbamide with malonic acid in the pres- 
ence of PCI 5 or POCI3 [23] is used. Finally, the derivatives of carbamide orthiocarbamide that are necessary to proceed 
the synthesis are obtained by commonly used methods described in [24]. 
5 [001 0] 5-oximinobarbituric (violuric) acid [1 6] has been taken as a prototype. The choice has been motivated by the 
fact that, of all known substances, violuric acid, which possesses a biological activity, is the closest by its chemical 
structure to the claimed substances. 



OBJECTIVE OF THE INVENTION 



10 



[0011] Objective of the invention is obtaining new chemical compounds possessing antiviral activity (respecting to 
Herpes Simplex virus), immune-stimulating activity (at the expense of induction of producing endogenic interferons in 
organism), antichlamydial and antituberculous activities, and also antiaggregational, antiatherosclerotic, psychostimu- 
lative, psychodepressive, analgetic, hypoglycemic, antiulcerous, hepatoprotective, and antioxidant activities. In other 
15 words, the objective of the invention is to synthesize a biologically active substance that outperforms the prototype in its 
biological activity and wide range of biological action. 

SUBJECT OF THE INVENTION 

20 [0012] The proposed objective is achieved by synthesis of the group of new chemical compounds - N-substituted 
derivatives of 5-oximinobarbituric acid of the general formula 



25 



30 



35 




(D 



where 

40 X is the atom of oxygen or sulfur; 

R1 is taken from the group of saturated or unsaturated alkanes, cycloalkanes, arylalkanes, aromatic compounds; 
R2 is the hydrogen atom or taken from the group of saturated or unsaturated alkanes, cycloalkanes, arylalkanes, 
aromatic compounds; 

45 [0013] The best solution of the formulated objective by the time of the application has been applied was obtained 
when the following combinations: 



50 


X=0, R1=n-Bu, R2=H(II); 


X=O.R1=t-Bu, R2=H(III); 




X=0,R1=n-C 6 H l3 ,R2=H(IV); 


X=0,R1= i-C6H 13 , R2=H(V); 




X=0,R1=n^C 7 H 15 , R2=H(VI); 


X=0, R1= n-C 10 H 21 , R2= H (VII); 


55 


X=0, R1= cyclohexyl, R2= H (VIII); 


X=0, R1= allyl, R2= H (IX); 




X=O f R1= 2-(1-cyclohexenylethyl), R2= H (X); 


X=0, R1=PhCH 2 , R2=H (XI); 




X=0, R1=p-FC 6 H 4 CH 2 , R2=H (XII); 


X=0, R1=p-(CH 3 0)C 6 H 4 CH 2 , R2=H (XIII); 
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(continued) 



10 



15 



20 



25 



30 



X=0, R1= PhCH 2 CH 2 , R2=H (XIV); 
X=0, R1=Ph(CH 3 )CH, R2=H (XVI); 
X=0, R1=R2= cyclohexyl (XVIII); 
X=0, R1=o-CH 3 C 6 H 4 , R2= H (XX); 
X=0, R1=p-CH 3 C 6 H 4 , R2= H (XXII); 
X=0, R1=2,4,6-(CH 3 )3C 6 H 2> R2=H (XXIV); 
X=0. Rl=m-FC 6 H 4 , R2=H (XXVI); 
X=0, R1=p-CIC 6 H 4 , R= H (XXVIII); 
X=0, R1=p-(EtO)C 6 H 4 , R2= H (XXX); 
X=0, R1=m-(CF 3 )C 6 H 4 , R2=H (XXXII); 
X=0, R1=a-naphthyl, R2=H (XXXIV); 
X=S, R1=Et, R2= H (XXXVI); 
X=S, R1= cyclohexyl, R2=H (XXXVIII); 
X=S, R1=R2=CH3 (XL); 
X=S, R1= o-CH 3 C 6 H 4 , R2= H (XLII); 
X=S, R1=o-FC 6 H 4 , R2=H (XLIV); 
X=S, R1=p-CIC 6 H 4 , R2= H (XLVI); 
X=S, R1=p-(CH 3 0)C 6 H 4 , R2=Ph (XLVIII); 
X=S, R1=R2= p-(CH 3 0)C 6 H 4 (L). 



X=0, R1=p-FC 6 H 4 CH 2 CH 2 , R2=H (XV); 

X=0, R1=PhCH 2 (CH3)CH, R2=H (XVII); 

X=0, R1= Ph, R2= H (XIX); 

X=0, Rl=m-CH 3 C 6 H 4 , R2= H (XXI); 

X=0, R1=p-EtC 6 H 4 , R2=H (XXIII); 

X=0, R1=o-FC 6 H 4 , R2=H (XXV); 

X=O f R1=p-FC 6 H 4 , R2= H (XXVII); 

X=0, R1=p-BrC 6 H 4 , R2= H (XXIX); 

X=0, R1=2,5-(CH 3 0) 2 C 6 H 3 , R2=H (XXXI); 

X=0, R1=p-(EtOOC)C 6 H 4 , R2=H (XXXIII); 

X=0, R1=p-EtC 6 H 4 , R2= CH 3 (XXXV); 

X=S, R1= n-C 6 H 13 , R2= H (XXXVII); 

X=S, R1= allyl, R2= H (XXXIX); 

X=S, R1=R2=Et (XLI); 

X=S, R1= p-CH 3 C 6 H 4( R2= H (XLlll); 

X=S, R1=p-FC 6 H 4f R2= H (XLV); 

X=S ( R1=p-(CH 3 0)C 6 H 4( R2= H (XLVH); 

X=S t R1=R2= o-(CH 3 )C 6 H 4 (IL); 



[0014] The claimed compounds are new because they are not known for the applicants from available information 
sources. 

[0015] It should be noted that use of other representatives of the groups mentioned in the formula (I) (from which 
the choice is done) is not of fundamental importance to solve the objective of this invention, because the fact of pres- 

35 ence of some claimed activities is demonstrated to one or another extent by all the representatives of this group, when 
X, R1 , R2 belong to the general formula. All the representatives of the group are also produced with the common 
method of synthesis. Thus, the specific structure of the R.1 or R2 radicals, which influences only a quantitative level of 
biological activity, is not critical, but belonging these radicals to the chemical groups enumerated in the general formula 
(I) is of fundamental importance. 

40 [0016] The claimed solution is not obvious. No data on antiviral, immunotropic, antichlamydial, antibacterial, antiag- 
gregational, antiatherosclerotic, psychostimulating, psychodepressing, analgetic, hypoglycemic, antiulcerous, hepato- 
protective, and antioxidant activities of 5-oximinobarbituric acid or its derivatives have not been known before. Thus, 
producing group of new derivatives of 5-oximinobarbituric (violuric) acid and discovery of their antiviral, immune-stimu- 
lating (interferon-inducing), antichlamydial, antituberculous, antiaggregational, antiatherosclerotic, psychostimulating, 

45 psychodepressing, analgetic, hypoglycemic, antiulcerous, hepatoprotective, and antioxidant activities do not obviously 
follow from modern levei of technique. 

DISCLOSURE OF THE INVENTION 

so [0017] The subject matter of the present invention is explained below by examples of synthesis of intermediate sub- 
stances and a general example of synthesis of the claimed compounds, data on outputs of the intermediate and target 
products, data on element analysis, and results of 14 series of experiments for determination of their biological proper- 
ties, where: 



55 



Examples 1 and 2 are versions of synthesizing intermediate substances (LI-IC) (versions of producing derivatives 
of barbituric acid that are enumerated in Tables 1 and 2). These are the examples of the first stage of synthesis of 
the claimed substances. 

Example 3 is a version of synthesizing the claimed substances (producing target products (ll-L), which are deriv- 
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atives of 5-oximinobarbituric acid and that are enumerated in Table 3). This is the second stage of synthesis of the 
claimed substances. 

Table 1. Initial substances to synthesize intermediate substances; melting points, and output of intermediate sub- 
stances (LI-XCII), which are N-monosubstituted derivatives of barbituric acid. 
5 Table 2. Initial substances to synthesize intermediate substances; melting points, and output of intermediate sub- 

stances (XCHI-IC), which are N,N'-disubstituted derivatives of barbituric acid. 

Table 3. Output and melting points of target products (ll-L), that are N-substituted derivatives of 5-oximinobarbituric 
acid. 

Table 4. Data on element analysis of target products (ll-XXXV). 
10 Table 5. Data on element analysis of target products (XXXVI-L). 

[0018] Data of 14 series of experiments to determine biological activity of the claimed substances include the fol- 
lowing: 

is Experiment 1. Determination of antimicrobial (M. smegmatis, M. tuberculosis) action of the claimed compounds 
(with Table 6). 

Experiment 2. Determination of the maximal tolerant dose of the claimed compounds (with Table 7). 

Experiment 3. Determination of effect of the claimed compounds on Herpes virus (with Table 8). 

Experiment 4. Determination of interferon-inducing activity of the claimed compounds (with Table 9). 
20 Experiment 5. Determination of effect of the claimed compounds on Chlamydia trachomatis (with Table 10). 

Experiment 6. Determination of antiaggregational properties of the daimed compounds (with Table 11). 

Experiment 7. Determination of antiatherosclerotic properties of the claimed compounds (with Table 12). 

Experiment 8. Determination of psychostimulating activity of the claimed compounds (with Table 13). 

Experiment 9. Determination of psych odepressing activity of the claimed compounds (with Table 14). 
25 Experiment 10. Evaluation of analgetic activity of the claimed compounds (with Table 1 5). 

Experiment 11. Evaluation of hypoglycemic activity of the claimed compounds (with Table 16). 

Experiment 1 2. Determination of antiulcerous action of the claimed compounds (with Table 17). 

Experiment 13. Determination of hepatoprotective activity of the claimed compounds (with Table 18). 

Experiment 14. Determination of antioxidant action of the claimed compounds (with Table 19). 

30 

Examples of the synthesis of the claimed substances 

[001 9] The best of the methods known to the authors consists of two stages: 

35 1) Derivative of barbituric acid (LMC) is synthesized from the corresponding derivatives of carbamide (C-CXLVIII, 
see Tables 1 and 2) and malonic acid (CIL, CL); 

2) Target substances (il-L) are produced from the intermediate substances (LI-IC) synthesized by treating them 
with NaN0 2 and acid. 

40 [0020] The method is common to all the claimed substances. 
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Example 1 Version of synthesizing intermediate substances (LI-XCII), which are N-monosubstituted derivatives of bar- 
bituric acid (version of the 1 st stage of synthesis of the claimed substances). 



[0021] 



10 



& 





NaOEt H 



i 

Rl 



20 



(C-CXLI) 



(CIL) 



(LI-XCII) 



25 



30 



[0022] 4.6 g (0.2 moi) of metallic sodium we dissolved in 1 00 ml of absolute ethanol. Then, 1 6 g (0.1 mol) of malonic 
ester (CIL) are added to the solution obtained, and the mixture is stirred during 5 minutes. Then 0.1 mol of carbamide 
derivative (C-CXLIII) is added and it is stirred during 6 hours when boiling with reverse cooler. Then the mixture is 
cooled to 25° C, and 30 ml of water are added. The solution is filtered to remove residue and, after that, it is acidified 
with HCI to pH1 , cooled dawn to 5° C, and kept at this temperature for 3 hours. Precipitated residue is filtered, washed 
with water and dried. The product is recrystallized from alcohol. Outputs and melting points are shown in Table 1. 



35 



40 



45 



SO 



55 
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Table 1. Initial substances to synthesize intermediate substances; melting points, 
and output of intermediate substances (LI-XCII). 



Initial 


x 


Rl 


Intermediate 


Output, 


M.P., 


substance 






substance 




(derivative of 






(derivative of 


% 


°c 


carbamide) 






barbituric acid) 






c 


o 


u ou 


T T 
1*1 


3D 


1 f\A 
1U4 


CI 


o 


t-Ru 


T TT 


O 




CII 


o 




t TTT 


A*) 
4Z 


izo 


cm 




1-^6" 1 3 


T WT 
Jul V 


40 


133 


CIV 






JLV 


AQ 

45/ 


\ aa 
141 


cv 


\J 


n-CioH2i 


T \7T 
i-Vl 


A7 
4Z 


1 HI 

173 


CVI 


o 


wjrcioxicxyi 


T VTT 


04 


1 TO 


cvn 




allvl 


T \/TTT 


OX 


140 


cvm 


o 


wjruiuiiwACLiyieuiyi ^ 


T 1Y 


7Q 


1 ,47 
14Z 


CDC 


o 


PhCHo 


T Y 


7? 


1 AA 


CX 


o 




T YT 


71 


l*t> 


CXI 


o 


D-fCH*CttC<ILiCR, 


T YTT 


/u 




cxn 


o 


PhCHoCH-> 


T YTTT 


UJ 


1 00 

177 


cxrn 


o 


D-FGJLiCH->CH> 


T YTV 


74 

/ *T 


907 
zu / 


cxiv 


o 


PhfCHOCH 


LYV 

IjA v 






cxv 


o 


PhCH^fCH^CH 




44 




CXVI 


0 


Ph 


LXVH 


72 


275 


cxvn 


0 


0-CH3C6H4 


LXVIII 


67 


251 


cxvni 


0 


m-CH 3 C6H4 


LXDC 


55 


115 


cxix 


0 


P-CH3C6H4 


LXX 


73 


245 


cxx 


0 


p-EtC 6 H4 


LXXI 


66 


207 


CXXI 


0 


2A6-(CH 3 )3C6H 2 


LXXH 


61 


256 


cxxn 


0 


O-FQH4 


Lxxm 


69 


193 


CXXIII 


0 


m-FC6H4 


LXXIV 


57 


124 


cxxiv 


0 


p-FCsRi 


LXXV 


71 


220 


cxxv 


0 


p-ClC^ 


LXXVI 


72 


235 


cxxvi 


0 


p^BrC^Ha 


LXXVII 


70 


224 


cxxvu 


0 


p-EtOC^ 


Lxxvm 


78 


208 


cxxvm 


o 


2,5-(CH 3 0)2C6H3 


LXXIX 


43 


192 


CXXIX 


0 


nHCFjKeRi 


LXXX 


65 


150 
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cxxx 


0 


p-(EtOOC)C6H4 


LXXXI 


45 


196 


CXXXI 


0 


a-naphthyl 


LXXXD 


32 


239 


cxxxn 


s 


Et N 


Lxxxni 


88 


173 


cxxxm 


s 


n-CeHj3 


Lxxxrv 


84 


197 


cxxxw 


s 


cyclohexyl 


LXXXV 


82 


199 


cxxxv 


s 


allyl 


LXXXVI 


91 


132 




c 
o 




LXAXVL1 


£.0 
00 




cxxxvn 


s 


P-CH3C6H4 


LXXXVIII 


73 


222 


cxxxvni 


s 


0-FC6H4 


LXXXDC 


70 


170 


CXXXDC 


s 




xc 


77 


223 


CXL 


s 


P-CIC6H4 


XCI 


62 


217 


CXLI 


s 


p-(CH 3 0)C6H4 


xcn 


64 


257 



Example 2 Version of synthesizing intermediate substances (XCIII-1C), which are N.N'-disubstrtuted derivatives of bar- 
bituric acid (version of the 1 st stage of synthesis of the claimed substances). 

[0023] 




(CXLIi-cxlvhi) (cl> (xcni-ic) 



[0024] 25 ml of chloroform are added to 1 0.4 g (0. 1 mol) of malonic acid and stirred. 31 .4 g (0. 1 5 mol) of phospho- 
rus pentachloride are added to the mixture obtained and stirred at a temperature of 40°C to dissolve products com- 
pletely. After that, 0.1 mol of carbamide derivative (CXLII-CXLVNI) is added and the mixture is stirred during 12 hours 
while boiling with a reverse cooler. Then the mixture is cooled to 25°C, 50 ml of water are added, stirred, and a water 
layer is separated. An organic layer is extracted repeatedly with 50 ml of water. Then 30 ml of 25% solution of ammonia 
and 50 ml of water are added to the organic layer, the mixture is thoroughly shaken and the ammonia-water layer is sep- 
arated. The ammonia-water solution is held at 25°C for 3 hours, then it is filtered to remove residue, the filtrate is acid- 
ified with HCI to pH1 . Deposited precipitation is filtered, washed with water, and dried. The product is recrystallized from 
alcohol. Outputs and melting points are shown in Table 2. 
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Table 2 



Initial substances to synthesize intermediate substances; melting points, and output of intermediate sub- 
stances (XCHMC). 


Initial substance 
^uerivairvc ot car- 
bamide) 


X 


R1 


R2 


Intermediate sub- 
stance (derivative of 
barbituric acid) 


Output % 


M.P., °C 


CXLII 


o 


cyclohexyl 


cyclohexyl 


XCIII 


49 


202 


CXLIII 


0 


p-EtC 6 H 4 


CH 3 


XCIV 


46 


55 


! CXLIV 


s 


CH 3 


CH 3 


XCV 


58 


188 


CXLV 


s 


Et 


Et 


XCVI 


59 


97 


CXLVI 


s 


p-CH 3 0)C 6 H 4 


Ph 


XCVII 


74 


129 


CXLVII 


s 


o-(CH 3 )C 6 H 4 


o-(CH 3 )C 6 H 4 


XCVIII 


71 


137 j 


CXLVIII ! 


s 


p-(CH 3 0)C 6 H 4 


p-(CH 3 0)C 6 H 4 


IC 


70 


227 



20 

Example 3 . Version of synthesizing the claimed substances (producing target products (ll-L), which are derivatives of 
5-oximinobarbituric acid (version of the 2 nd stage of synthesis of the claimed substances). 

[0025] 

25 



30 . 



35 




(LMC) (II-L) 

40 

[0026] 0. 1 mol of derivative of barbituric acid (LI-IC) is dissolved in 60 ml of water containing 6.0 g (0.1 5 mol) NaOH. 
10 ml of alcohol are added to the obtained transparent solution, then a solution of 7.6 g (0.1 1 mol) of sodium nitrite in 
30 ml of water is poured in the obtained mixture, then the resulting mixture is stirred. The mixture is cooled to 10°C, then 
45 1 8 g (0.3 mol) of acetic acid are added and the mixture is kept for 1 hour at 25°C. 25 ml of 30% hydrochloric acid are 
added to the obtained mixture and stirred during 10 minutes. Deposited precipitation is filtered, washed with 50% alco- 
hol and, after that, with water. Product is recrystallized from aqueous alcohol and dried in vacuum in the presence of 
P 2 0 5 . Outputs and melting points are shown in Table 3, the data on element analysis are shown in Tables 4 and 5. 

50 



55 
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Table 3* Output and melting points of target products (II-L) 



Substance 


X 


Rl 


R2 


Output, % 


M.P., °C 


II 


0 


n-Bu 


H 


79 


145 


m 


0 


t-Bu 1 


H 


55 


170 


IV 


0 




H 


91 


m 


V 


0 


i-C*H,j 


H 


91 


202 fi 
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fvi 


o 


n- C 7 H, 5 


H 


91 


200 | 


[vii 


o 


n- C10H21 


H 


92 


194 


fvra 


o 


cyclohexyl 


H 


67 


234 


IX 


0 


allyl 


H 


37 


169 


[x 


0 


2-( 1 -cy clohexenylethyl) 


H 


88 


211 (p> i 


XI 


0 


PhCH 2 


H 


80 


187 


XII 


0 


p-FC«H4CH 2 


H 


80 


210 (p) i 


Ixm 


0 


p-<CH 3 0)C6H4CH 2 


H 


78 


220 (p) I 


|XTV 


o 


PhCH 2 CH 2 


H 


92 


195 


XV 


0 


P-FC6H4CH2CH2 


H 


90 


182 


XVI 


0 


Ph(CH 3 )CH 


H 


79 


187 


xvn 


0 


PhCH 2 (CH 3 )CH 


H 


74 


170 


xvm 


0 


cyclohexyl 


cyclohexyl 


79 


225 (p) 


XIX 


o 


Ph 


H 


77 


240 (p) 


|xx 


0 


o-CHjCA 


H 


78 


211 


XXI 


0 


m-CHjCelL 


H 


72 


203 


xxn 


0 


P-CH3C6H4 


H 


82 


235 (p) 


xxin 


0 


p-EtCeHU 


H 


84 


235 (p) | 


XXIV 


0 


2,4,6-(CH,) 3 C6H 2 


H 


93 


155 I 


XXV 


0 


o-FQJU 


H 


75 


230 (p) I 


XXVI 


0 


111-FC6H4 


H 


77 


193 | 


xxvn 


o 


p-FCelL 


H 


78 


240 (p) 


xxvni 


o 


p-CICA 


H 


91 


240 (p) 


XXDC 


0 


P-B1C6H4 


H 


94 


248 (p) 


fxxx 


o 


p-(EtO)C«H4 


H 


90 


198 


Jxxxi 


o 


^-{CHjOhCtHj 


H 


81 


174 


JXXXH 


0 


m-^CFj)^ 


H 


83 


260 (p) 


xxxni 


o 


iHEtOOQCeH* 


H 


66 


215 (p) 


xxxrv 


o 


a-naphtyl 


H 


90 


198 


jxxxv 


o 


p-EtC 6 IL 


CH3 


91 


120 


XXXVI 


s 


Et 


H 


90 


190 (p) 


xxxvn 


s 


n-C6Hn 


H 


91 


190 (p) 


xxxvm 


s 


cyclohexyl 


H 


90 


196 (P) 


XXXIX 


s 


allyl 


H 


78 


179(p) 


XL 


s 


CH 3 


CH 3 


74 


115 


XLI 


s 


Et 


Et 


79 


110 


XLII 


s 


0-CH3C6H4 


H 


89 


170(p) 


XLIH 


s 


P-CH3QH4 


H 


89 


190 (p) 


XV IV 


s 


o-FCelL 


H 


86 


156 Col 


xw 


s 


p-FCftlL; 


H 


88 


198 (p) 


XL VI 


s 


P-CIC6H4 


H 


87 


216(p) 


XL VII 


s 


p-(CHjO)C6H4 


H 


90 


145 (p) 


xlvdi 


s 


HCHjO)C 6 Ii4 


Ph 


91 


184 


IL 


s 


o-(CH 3 )C 6 H4 


o-(CH,)C6H4 


76 


188 { 




s 


p-(CH 3 0)G 6 H4 


p-(CH,)C6H4 


74 


212 (p) 
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Table 4 



Data on element analysis of target products (ll-XXXV) that are derivatives of 5-oximinobarbituric 

acid. 



Substance 


Has been found, % 


cnipniodl iui ii lUla 


Has been calculated, % 




c 


H 


Hal 








n 


Hal 


N 


II 


45 01 


5 PA 




1Q R7 


p„lj m p 


AC f\f 

45.07 


5.20 




19.71 


HI 


45 00 


5 P c 




1 Q RR 

I 3. DO 


P^U M p 


45.07 


5.20 




19.71 


IV 


49.80 


6.24 




17 41 


f* H M P 


49./ 9 


6.27 




17.42 


V 


49.80 


6.29 




17 An 


P^-M M Pi 

^io^is^^-m 


49.79 


6.27 




17.42 


VI 


51 7Q 


R 70 




1R AA 




51.76 


6.71 




16.46 




Rfi R1 
OD.Q 1 


/ .OJ 




IH.IU 


P^ l_| KJ f\ 


56.55 


7.80 




14.13 


VIII 


Rn pr 


5 AA 




17 CO 
I i.Dd. 


P 14 M C\ 

^1 0^13^304 


50.21 


5.48 




17.56 


IX 


°,A R1 


A 14 




1Q QO. 


p u m r\ *ui 


38.71 


4.18 




19.35 


x 


CA Ol 


r 70 




1C 7Q 


p u m 
C 12 M 15 N 3°4 


54.33 


5.70 




15.84 


XI 


RQ. 41 


ftR 




1ft QQ 

i o.yy 


U M O 
CHH9N3O4 


53.44 


3.67 




17.00 


XII 


4Q R1 


Q 04 


7 1R 


1 O.O 1 


p u cm 
^1lH8 h,v, 3 0 4 


49.82 


3.04 


7.16 


15.85 


XIII 

All! 


o^.uu 


/i 01 




lO.IO 


C 12 H 11 N 3°5 


51.99 


4.00 




15.16 


Al V 




A OO 




1 ft Oft 

ib.ub 


U Kl n 

C 12 H 11 N 304 


55.17 


4.24 




16.09 


XV 


c t R0 


o. ro 


O./ o 


ic nil 


P 14 CM f*\ 
C 12 H 10 FN 3 O 4 


51.62 


3.61 


6.80 


15.05 


XVI 


RR 14 


4 PR 




1 ft Oft 
I D.UO 


P U M f^l 

C 12 H 11 N 3°4 


55.17 


4.24 




16.09 


XVII 


5fi RQ 


4 7Q 




1 ft Oft 

1 o.^o 


p u ki 
°13 M 13 N 3°4 


56.72 


4.76 




15.27 


XVIII 


99./ f 


7 PP 




1 Q f\A 


PUMP* 

U 16 M 23 N 3 0 4 


59.80 


7.21 




13.08 


XIX 


51 5°. 




.1 

1 


1 ft 01 
I O.U I 


p i-i m n 


51.51 


3.03 




18.02 


XX 


53 41 


3 Rfi 
O.OO 




1 ft on 

I O.oo 


P u m 
^1l"9iM3U4 


53.44 


3.67 




17.00 


XXI 


53.40 


3.69 




1 R QQ 


P H M P 


ftO A A 
00.44 


0.0Y 




17.00 


XXII 


53.42 


3 R7 

O.O / 




17 QQ 


P U M P 
^11 n 9»>l3^4 


CO A A 

5o.44 


3.67 




17.00 


XXIII 


55 1fi 


4 P4 




1ft OR 
I D.UO 




55. 1 / 


4.24 




16.09 


XXIV 


56.70 


4.79 




1 5 P4 


p _w ki r\ 


ftft 70 


A "7C 

4. to 




15.27 


XXV ! 


49.76 


2.53 


7 R7 


17 40 


p^h^pnup . 

^ / 10 n 6 r,>J 3^4 


49.UU 


0 c-i 
. ^.51 


-7 An 
/.OB 


17.42 


XXVI 


49.82 


2.52 


7.86 


17.40 


^njW^ ^3^4 


49.80 


2.51 


7.88 


17.42 


WWII 
AAVll 


49.81 


2.53 


7.86 


17.40 


CioH 6 c N 3 0 4 


49.80 


2.51 


7.88 


17.42 


XXVIII 


44.84 


2.28 


13.21 


15.66 


C 10 H6CtN 3 O 4 


44.88 


2.26 


13.25 


15.70 


XXIX 


38.47 


1.96 


25.59 


13.43 


C 10 H 6 BrN 3 O4 


38.49 


1.94 


25.60 


13.46 


XXX 


51.95 


4.02 




15.14 


C 12 H 11 N 3 0 5 


51.99 


4.00 




15.16 


XXXI 


49.12 


3.81 




14.30 


C 12 H 11 N 3°6 


49.15 


3.78 




14.33 


XXXII 


43.82 


2.03 


18.90 


13.93 


C 1 1^6^3^304 


43.87 


2.01 


18.93 


13.95 


XXXIII 


51.01 


3.72 




13.72 


C 13 H 1lN 3 0 6 


51.15 


3.63 




13.77 


XXXIV 


59.32 


3.24 




14.81 


C 14 H 9 N 3 0 4 


59.36 


3.20 




14.84 


XXXV 


56.70 


4.79 


I- 


15.24 


C 13 H 13 N 3°4 


56.72 


4.76 




15.27 
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Table 5 

Data on element analysis of target products (XXXVi-L), that are derivatives of 2-thio-5-oximinobarbituric 

acid. 



Product 


Has been found, % 


Empiric formula 


Has been calculated, % 




C 


H 


Hal 


N 


S 




C 


H 


Hal 


N 


S 


XXXVI 


35.77 


3.56 




20.80 


15.91 


C 6 H 7 N 3 03S 


35.82 


3.51 




20.89 


15.94 


XXXVII 


46.39 


5.94 




16.31 


12.44 


C10H15N3O3S 


46.48 


5.88 




16:33 


12.46 


XXXVIII 


46.99 


5.23 


_ 


16.33 


12.46 


C 1 0 H 1 0 N0O0S 

lv 1 *J W O 


47.05 


5.13 




16.45 


12.56 


XXXIX 


39.41 


3.33 


_ 


19.70 


15.02 


f f 0 0 


39.44 


3.31 




19.71 


15.04 


XL 


35.80 


3.54 


- 


20.82 


15.88 


C 6 H 7 N 3 03S 


35.82 


3.51 


- 


20.89 


15.94 


XLI 


42.21 


4.92 




18.42 


14.06 


C8H11N3O3S 


42.29 


4.88 




18.49 


14.11 


XLII 


50.07 


3.49 




15.90 


1Z11 


CilH 9 N 3 0 3 S 


60.18 


3.45 




15.96 


12.18 


XLIII 


50.09 


3.46 




15.91 


12.12 


C 11 H 9N 3 03S 


50.18 


3.45 




15.96 


12.18 


XLIV 


46.64 


2.38 


7.36 


16.32 


12.43 


C 10 H 6 FN 3 O 3 S 


46.69 


2.35 


7.3 


16.34 


12.46 


XLV 


46.67 


2.36 


7.39 


16.34 


12.44 


C10H6FN3O3S 


46.69 


2.36 


7.3 


16.34 


12.46 


XLVI 


42.31 


2.17 


2.49 


14.78 


11.27 


C 10 H 6 CIN 3 O3S 


42.34 


2.13 


12. 


14.81 


11.30 


XLVII 


47.30 


3.25 




15.04 


11.47 


CiiH 9 N 3 0 4 S 


47.31 


3.25 




15.05 


11.48 


XLVI 1 1 


57.41 


3.73 




11.78 


9.00 


Ci7H 13 N 3 0 4 S 


57.46 


3.69 




11.82 


9.02 


IL 


61.11 


4.33 




11.80 


9.01 


C 18 H 15 N 3 0 3 S 


61.18 


4.28 




11.89 


9.07 


L 


56.06 


3.94 




10.85 


8.28 


C 18 H 15 N 3°5 S 


56.10 


3.92 




10.90 


8.32 



Experimental testing biological activity of the claimed compounds 



Experiment 1. Determination of antimicrobial (M. smeamatis. M. tuberculosis* action of the claimed com- 
pounds. 

[0027] To determine an antimicrobial activity a standard strains Mycobacteium smegmatis ATCC607 and Mycobac- 
terium tuberculosis H37RV sensitive to all the antimicrobial agents were used. Antimycobacterial action was estimated 
by the serial dilution method [1]. For seeding, M. smegmatis ATCC607 were grown in a synthetic liquid medium N-1 . 
Substances were dissolved in dimethyl-sulfoxide (DMSO) and diluted in the medium N-1, so that the preparation was 
contained in separate test tubes with the medium in concentrations from 200 to 0.025 mg/l. The concentrations of the 
substance in the medium in adjacent test tubes differed by the factor of two. DMSO diluted in the same way as the sub- 
stance was utilized for the control. The test strain of bacteria was added in amounts of 1 -2x1 0 6 ml. The result was con- 
sidered after a 72-hour cultivation of the test tubes at 37°C. For M.tuberculosis H37Fto conditions for the experiment 
were identical, with the exception of the fact that bacteria were grown on the Soton medium which contains 10% of 
horse serum, and the density of microbial suspension when seeding was 50x1 0 6 cell/ml 

[0028] In both cases known tuberculostatic compounds were utilized as the control. The results obtained for the 
used strains are summarized in the Table 6. 
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Table 6 



Minimal ingibitory concentrations (MIC) relative to 
M.tuberculosis H37R and M^megmatis ATCC 607 (mg/l) 


NN 


Composition 


MIC 






M.tuberculosis 


M.smegmatis 


1. 


XL 


12.5 


13.1 


Controls 


1. 


Streptomycin 


0.2 


0.15 


2. 


Isoniazid 


0.1 


1.5 


3. 


Rifamycin 


0.05 


0.25 


4. 


Ethambutol 


5.0 


5.0 


5. 


Ofloxacin 


0.5 


0.5 



20 

[0029] The data shown in Table 6 indicate that the substance XL possesses antibacterial activity relative to the 
used strains of mycobacteria in concentrations from 3.0 to 12.5 mg/l. 
[0030] Other claimed substances possess less antimicrobial activity. 

25 Experiment 2. Determination of maximal tolerable dose 



[0031] Tested substance was introduced perorally (in dose of 300 mg/kg) though a gastric tube or intraperitoneally 
(in dose of 100 mg/kg) to no-breed white mice with mass 18-20 g (each tested group consisted of 3 males and 3 
females). Then the mouse state was observed during 72 hours. Absence of symptoms characteristic of toxic effects, or 
30 absence of animal death during the given time allows to make a conclusion that the toxicity of the test substance is low. 
If acute toxicity effects are observed, the dose is reduced to find maximal tolerable dose [25]. 



Table 7 



45 



Maximal tolerable dose in the case of oral 
administration 


NN 


Substance 


Concentration of test 
substances (mg/l) 


1 


Tween 80 


300* 


2 


XXVI 


300 


3 


XXIX 


300 


4 


XXXII 


300 


! 5 


XLII 


300 



* In all the cases including the control the concen- 
tration of 300 mg/l was the maximally utilized one. 



so 

[0032] The obtained results show that the claimed substances given in the dose of 300 mg/l by oral administration 
do not possess an acute toxicity on mice. 

Experiment 3. Determination of effect of the claimed compounds on Herpes virus 

55 

[0033] An antiviral activity was determined with respect to Herpes virus of the type I (HSV-I /Leningrad/248/88) by 
means of commonly accepted method [26]. Viruses were grown on a continuous culture of Vera ceils that have been 
received from the Bank of Cell Cultures of the Institute of Cytology of the Russian Academy of Science. 
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Scheme of an experiment 

[0034] A virus in a final concentration of 1 0 particle/ml and the claimed compounds dissolved in DMSO in final con- 
centrations of 100, 10 and 1 mg/l were added to cells that were grown on the RPMl-1640 medium with 10% fetal calf 
serum and placed into wells of the 96-well plate. 5 separate wells were used for each of tested concentrations of an 
agent The plate was incubated during 60 minutes at 38°C in a C0 2 -incubator. After the incubation, the virus was 
removed and then a fresh medium containing claimed compounds in used concentrations was again introduced. 
Results were evaluated basing on presence of cytopathogenic action on the cells after 36 hours of incubation at 38°C 
in the C0 2 -incubator. 

[0035] The next controls were used in the experiment: 

1 . Control of cell culture (capability to grow property) 

2. Control of the virus (evaluation of capability for reproduction) 

3. Control of an antiviral activity of an antiviral drug Acyclovir 

4. Control of compounds (toxicity of compounds) 

5. Control of a solvent (DMSO) for toxicity. 

[0036] To estimate a cytopathic action of the virus, a quantity of the unchanged cells was calculated in 1 00 visual 
fields formed by a special net of an eyepiece of the inverted microscope. The data obtained are shown in Table 8. 



Table 8 



Effect of the claimed compounds (100 ug/ml) on the 
Herpes Simplex vims. 


NN 


Substance 


Quantity of the Unchanged 
cells (percentage of protec- 
tion) 


1. 


Acyclovir 


8000* (10 mg/ml) (80%)** 


2. 


DMSO 


10000 


3. 


III 


5000 (50%) 


4. 


XI 


3500 (35%) 


5. 


XII 


4000 (40%) 


6. 


XIII 


4500 (45%) 


7. 


XV 


4000 (40%) 


8. 


XX 


3500 (35%) 


9. 


XXVII 


6500 (65%) 


10. 


XXIX 


3000 (30%) 


11. 


XXX 


3000 (30%) 


12. 


XXXII 


5000 (50%) 


13. 


XLII 


5000 (50%) 


14. 


Cell control 


10000 



* - number of coils in 100 visual fields under considera- 
tion 



** - the percentage of protection of cells from virus as 
compared to the control of cell culture is shown in brack- 
ets. 



[0037] The obtained results show that the claimed compounds presented in Table 8 possess antiherpetic activity 
which is comparable with that of a standard drug Acyclovir. The remainder of the claimed compounds have demon- 
strated the less marked activity in the process of suppressing reproduction of Herpes virus in the adopted experimental 
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conditions. 

Experiment 4. Dete rmination of interferon-inducing activity of the claimed compounds 

[0038] Interferon synthesis induction caused by the claimed compounds was conducted on a primary culture of 
human lymphocytes (it is these cells in a human organism that are the main producers of interferons). To obtain lym- 
phocyte culture, fresh blood (within 12 hours after sampling) from healthy donors (not of group II) was used. To separate 
lymphocytes, heparinized blood obtained from healthy donor was centrifuged in a density gradient of ficoll-verografin of 
1 .71 g/cm 3 in order to extract a fraction of immunocompetent cells. This fraction was selected and diluted with the nutri- 
ent medium RPM 1-1 640, containing 5% of fetal calf serum, 0.3 mg/ml of L-glutamin, 100 un/ml of penicillin, and 50 
mg/ml of streptomycin. The concentration of lymphocytes was considered after dying them with methylene blue and cal- 
culation of cell number in Goryaev chamber. Initial solutions of the claimed compounds were diluted with the nutrient 
medium RPMI-1640 so that the final concentrations of the compounds, which were obtained after introduction of lym- 
phocyte suspension, constituted the raw: 100 ug/ml, 10 ug/ml, 1 ug/ml. The final concentration of lymphocytes in the 
induction mixture was 3x1 0 6 cell/ml. 

[0039] In parallels to the test samples the following controls were done: 

1) . Control of spontaneous production of interferons (I FN) by lymphocytes. 

2) . Control of the process course under the action of the standardized I FN inducer N-methyl-N-(a-D-glucopyran- 
osil)ammonium-lO-methylenecarboxylate acridone (Cyclopherone). 

3) . Control of the process course under the action of the standardized I FN inducer Neovir (sodium 10-methylene- 
carboxylate-9-acridone) with corresponding content of DMSO in experimental samples. 

4) . Control of spontaneous production of interferons in presence of DMSO taken in an amount corresponding to the 
test samples. 

[0040] Control and test samples were incubated for 24 hours at the temperature of 37°C. After incubation, the sam- 
ples were centrifuged at 2,000 G to deposit cell elements, and IFN-containing supernatant was separate out of sam- 
ples; then the supernatant was analyzed for the quantitative content of I FN. Cell deposition was resuspended in the 
previous volume of nutrient medium, coloured with vital dye trypan blue, and cell number was counted in the Goryaev 
chamber (as described above) to determine cytotoxic action of the compounds. The quantitative determination of con- 
tent of I FN in control and test samples was conducted using the immunoenzyme test system Pro Con IF2 Plus, that is 
intended for determination of IFN-ct, which is produced by TOO "Protein contour". The solid-phase immunoenzyme 
method, utilizing horse radish peroxidase as an indicator enzyme, was used to determine the quantity of interferon in 
the samples. Activity of the bonded peroxidase was measured using an automatic photometer for microplates with a 
microprocessor at the wavelength of 450 nm. 

[0041] To calculate the results, the activity of I FN in standard I FN solutions containing known quantities of prepara- 
tion was determined in parallel. Based on the obtained results, a calibrating curve was formed, which allows to obtain 
data expressed in international units (IU) of activity, using the microprocessor of the automatic photometer. The results 
of the analysis are expressed in IU of activity of I FN per ml in the given induction system, which contains 3x1 0 4 lym- 
phocyte/ml. Each test and control point was investigated in four parallels. 
[0042] Controls of immunoenzyme reaction: 

1 . Control of DMSO with a nutrient medium. 

2. Control of system components (according to an instruction). All results were considered only if controls complied 
with passport data of the system. 

[0043] The obtained data were undergone a statistical analysis using t-criterion, and calculation of the confident 
interval of probability at p=0.05 was carried out Coincidence of results in the parallel tests was analyzed. 
[0044] As a result of the performed investigations, it was determined that, among the claimed substances, there are 
samples possessing capability to induce synthesis of I FN (Table 9). 
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sions (CPI) that was conducted by the method of immunofluorescence (MicroTrack Chlamydia trachomatis Direct Spec- 
imen Test), and by the way of determination of chlamydia antigens that was conducted by means of CylaMonoScreen 
(Russian-British Joint Venture 66 Regent's Pare Road London NW1 7SX) [27, 28], The effect of the action of substance 
was determined by analysis of the monolayer state and number of cells with CPI when compared with the control (cell 

5 culture infected with C.trachomatis D323); in doing so, the number of unchanged cells, that were counted in 100 visual 
fields obtained using the special net of the microscope eyepiece, was taken into consideration. 
[0050] Results of the control samples satisfying to the requirements of the experiment, are the following. Control of 
cell culture: morphology of cells and state of monolayer correspond to the given type of the cells; control of chlamydia 
growth in the cell culture: presence of CPI in the monolayer; control of action of standard antimicrobial agent: reduction 

w of number of CPI in the monolayer as compared to the previous control; control of toxicity of the claimed compounds: 
toxicity is absent; control of action of solvents: toxic action on cells is absent. The results of performed tests are pre- 
sented in Table 10. 



Table 10 





Effect of claimed substances on C.trachomatis 




NN 


Substance 


Number of unchanged 
cells 


20 


1. 


Cell control 


8.000 




2. 


DMSO 


8.000 




3. 


Control of infected cells 


6.000 


25 


4. 


Ciprofloxacin (100)* 


7.000 (50%)" 


5. 


III 


7.000 (50%) 




6. 


XII 


6.600 (30%) 




7. 


XIII 


7.000 (50%) 


30 


8. 


XVII 


6.700 (35%) 




9. 


XXVII 


7.300 (65%) 




10. 


XXX 


6.700 (35%) 


35 


11. 


XXXIV 


6.700 (35%) 




12. 


XXXIX 


7.300 (65%) 




13. 


XLII 


7.200 (60%) 



* - concentration of the preparation, mg/l 
40 **- percentage of cell protection from infection is given in brackets. 



[0051 ] The data obtained give an evidence of the fact that the claimed compounds shown in Table 1 0 are of marked 
biological activity against chlamydia, and this activity is superior to the activity of the standard agent Ciprofloxacin. 
45 [0052] The remaining claimed compounds possess less marked activity as to protection of cells from chlamydia in 
the adopted conditions of experiment 

[0053] Besides the above-stated activities, other kinds of bioactivity of the claimed substances were discovered, 
particularly they are antiaggregational, anti atherosclerotic, phsycostimulative, psychodepressing, anticonvulsive, anal- 
getic, hypoglycemic, antiulcerous, hepatoprotective, and antioxidant activities. The experimental data given below 
so prove this assertion. 

Experiment 6. Determination of antiaggre gational prop erties of the claimed compounds 

[0054] Human's platelet aggregation was investigated in plasma of healthy 50±3 years donors that was enriched by 
55 thrombocytes, by means of aggregometer FRM-1 . The substance under investigation was added to blood plasma sam- 
ples (100 u.g/ml) before inducing aggregation by means of adenosine diphosphate (2.5 umot/l). Magnitude of a maxi- 
mum non-reversible platelet aggregation in the control samples (solvent) was adopted as 1 00%, and that in tested 
samples was counted as the percentage compared to the control. Inhibition of the aggregation by more than 50% at the 
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given concentration was evaluated as meaningful inhibition. Adenosine (5 u.g/ml) and aspirin (9 |ig/ml), that inhibit 
aggregation at these concentrations by 100%, were utilized as reference agents. 



Table 11 



Antiaggregatlonal action of the claimed sub- 
stances. 


Substance 


Concentration, \igfm\ 


% of inhibition 


VIII 


100 


68.9±5.3 


XXVII 


100 


24.314.8 


XXIX 


100 


16.413.1 


XXXII 


100 


64.316.2 


XLII 


100 


35.813.2 


Adenosine 


5 


100 


Aspirin 


9 


100 



20 

Experiment 7. Determination of antlatherosclerotlc properties of the claimed compounds. 

[0055] Influence of the substance (400 ng/ml) on cholesterol synthesis by human's fibroblasts was investigated. 
The tested substance was added to the fibroblast culture, then, after an hour of incubation, [2- 14 C] acetate was intro- 

25 duced into the medium, and it was incubated for 4 hours. After washing a monolayer, lipids were extracted from cells by 
means of hexane-isopropanol (3:2) mixture. Extractions were dried in the nitrogen flow and then separated by thin-layer 
chromatography on silica gel in system of petroleum ether- diethyl ether - ice acetic acid (90:10:1). The spots corre- 
sponding to cholesterol were removed from a plate to a vial and then were coated with scintillation liquid; after that radi- 
oactivity was measured expressed as pulse/min/mg of cell protein. Lovastatin taken in the same concentration as the 

30 tested substance was utilized as a reference agent 



Table 12 



40 



Inhibition of cholesterol syn- 
thesis in human's fibrob- 
lasts. 


Substance 


% of inhibition 


XXXII 


23.5 


Lovastatin 


76.4 



Experiment 8. Determination of psychostimulatlnq activity of the claimed compounds . 

45 [0056] 10 symptoms that can demonstrate the possibility of psychostimulation were estimated in experiments on 
mice. The absence of a symptom was signed as *0\ A maximum effect was marked as 30 points (1x10x3 mice). 
Results more than 12 points were considered as significant The tested substances were administrated perorally in 
dose of 300 mg/kg. An animal's activity was estimated before and one hour after introduction of the substance. Apo- 
morphine was utilized as a reference agent 

so 



Table 13 



Psychostlmulattve action of the 
claimed substances. 


Substance 


Number of points 


XLII 


15 
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Table 13 (continued) 



Psychostimulattve action of the 
claimed substances. 


Substance 


Number of points 


Apomorphine 


19 



Experiment 9, Petermjnatio n pf psychodepr essive ac t ivity of the claimed compounds . 

[0057] 10 parameters that can demonstrate possible development of behavioral depression were estimated in 
experiments on mice. Each parameter scores 2 points for an each mouse that had unchanged behavior. The total point 
sum was 60 (2x1 0x3 mice). Reducing score to less than 40 one hour after dosing with a substance per oral (300 mg/kg) 
denoted significant behavioral depression. Haloperidol was utilized as a reference agent 



Table 14 



Psychodepressive action of 
the claimed substances. 


Substance 


Point number 


XXVII 


31 


XXIX 


32 


Haloperidol 


27 



Experiment 10. Evaluation of analgesic activity of th e claimed com pounds. 

[0058] The time needed to draw back a tail placed under a directed source of radiant heat was estimated in a group 
of 3 mice. Prolongation of the response time by more than 50% after intraperitoneal dosing a substance (30 mg/kg) indi- 
cated analgesic activity. Morphine sulfate (2 mg/kg) was utilized as a reference agent 



Table 15 



Evaluation of analgesic action of the claimed com- 
pounds. 


Substance 


Latent period of response 




Before dosing 


30 minutes after dosing 


Tween-80 


7,0 


6,4 


XLII 


7,8 


11,3 


Morphine 


8,3 


14,6 



Experiment 1 1 . Evaluati on of hypoglycemic activity of the claimed compounds. 

[0059] Test substance (1 00 mg/kg) was perorally administrated to fasted mice, and, immediately after that solution 
of glucose (1 000 mg/kg) was administrated subcutaneously. Glucose content in blood was determined in a hour by the 
orthotoluidine method. Reducing of glucose level by more than 20% relative to control animals indicated hypoglycemic 
properties. Glibenclamide (1 mg/kg) was utilized as a reference agent Experimental results are shown in Table 16. 
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Table 16 



Evaluation of hypoglycemic action of the claimed com- 
pounds. 


Substance 


Glucose, mmol/l 


% 


Tween-80 


5.81±0.28 




Glucose, 1000 mg/kg 


8.2610.50 


100 


Glibenclamide 


4.9510.31 


-40 


VIII 


6.7710.61 


-18 


XXVII 


7.2610.41 


-12 


XXXII 


71010.28 


-14 



E xperiment 12. Determination of antiulcerous action of the claimed compounds . 

[0060] Antiulcerous activity of substances was tested on a model of experimental water immersion stress with 
immobilization. The tested substances were administrated perorally to 3 fasted rats in a dose of 20 mg/kg 30 minutes 
before immobilizasion and immersion them in a wire mesh with water at 24°C to the level of Hiphoideus processus for 
four hours. After that, gastric mucous membrane was investigated, number and sizes of ulcers were counted, ulceration 
index was determined (an average sum of ulcer lengths per one animal in a group). Chlorpromazine in a dose of 20 
mg/kg was utilized as a reference agent. Inhibition of the ulceration index by more than 50% in the absence of hypere- 
mia denoted as significant result. Experimental results are shown in Table 17. 



Table 17 





Estimation of antiulcerous action of the claimed compounds 


Substance 


% of animals 
with ulcers 


Number of 
lesions 


ulceration index 


% of reducing 
number of 
ulcers 


% of reducing 
ulceration 
index 


hyperemia 


Control 


100 


8.312.5 


10.515.7 






++ 


VIII 


100 


3.011.3 


6.814.4 


-64 


-35 




XXVII 


67 


1.711.3 


1.3+1.0 


-79 


-88 




XXXII 


100 


4.011.3 


3.811.5 


-52 


-64 


+++ 


Chlorpro- 
mazine 


33 


0.310.3 


0.310.3 


-96 


-97 





Experiment 13. Determination of hepatoprotective activity of the claime d compounds 

[0061] CCI 4 dissolved in 50% olive oil (1 ml/kg) was subcutaneously administrated to rats. Test substances were 
administrated perorally in a dose of 20 mg/kg 30 minutes before and 7 hours after the CCL^ administration. The activity 
of alanine-aminotranspherase (AIAT), which is a marker enzyme of liver parenchyma damage, was assessed twenty- 
four hours later. Reducing of enzyme amount by more than 30% relative to the control group was considered as evi- 
dence of hepatoprotective properties of the substance. Silymarin in a dose of 100 mg/kg was used as a reference 
agent Experimental results are shown in Table 18. . . 
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Table 18 



10 



Assessment of hepatoprotective activity of the 
claimed substances. 


Substance 


AIAT, mmol/l/h 


% of reducing AIAT 


Intact 


0.27±0.04 




CCI 4 


0.83±0.21 




VIII 


0.48±0.19 


-42 


XXVII 


0.42±0.08 


-49 


XXIX 


0.40±0.04 


-52 


Silymarin 


0.38±0.05 


-54 



Experiment 14. Determination of antioxidant action of the claimed compounds . 

20 [0062] To assess a general antioxidant activity the method of riboflavine chemiluminescence was used. The test 
substance was introduced into a system consisted of phosphate buffer (pH 9.1), solution of riboflavine, and solution of 
bivalent iron sulfate. Chemiluminescence was initiated by 0.1% solution of hydrogen peroxide and registered by means 
of luminometer. A substance concentrations suppressing hemiluminescence by 50% were determined. Ascorbic acid 
was used as a reference agent. Experimental results are shown in Table 19. 

25 



Table 19 



30 



Assessment of antioxidant action of 
the claimed substances. 


Substance 


Solvent 


lC 50. M^™' 


XXVII 


water 


13.00 


XXXII 


water 


6.40 


XLII 


water 


9.99 


Ascorbic acid 


water 


2.39 \ 



INDUSTRIAL APPLICABILITY 

40 

[0063] Examples 1 -3 and results of practical synthesis and analysis of the claimed substances given in tables 1 -5 
confirm possibility of laboratory and industrial synthesis of all the forty nine claimed substances by the means that have 
been leant by modem pharmaceutical industry, and also their clear identification by commonly used control methods. 
[0064] Series of experiments on determination of biological activity presented above in fourteen reports about com- 

45 bined experiments (Tables 6-1 9) have shown, that the claimed compounds possess biological activity in respect to var- 
ious microorganisms including mycobacteria, chlamydia, Herpes Simplex virus, and they also possess interferon- 
inducing activity, antiaggregational, antiatheroscierotic, psychostimulative, psychodepressive, analgesic, hypoglycemic, 
anti ulcere us, hepatoprotective, and antioxidant activities. The latter indicates the possibility of their use for treatment of 
various viral diseases and some oncological diseases. Besides that, a series of experiments has demonstrated that the 

so claimed substances possess some other kinds of biological activities the possibility to use them in the cases of diabe- 
tes, pain syndrome, myocardial infarction and other diseases. 

[0065] The presented facts prove that the objectives stated by the invention is achieved: a group of new chemical 
compounds, which are derivatives of 5-oximinobarbituric acid, was synthesized, and these derivatives possess high 
and expand biological activity, and particularly antibacterial (against tuberculosis and mycobacteriosis), immunostimu- 
55 lating, antichlamydial, antiviral, antituberculous, antiaggregational, psychostimulative, psychodepressive, antioxidant, 
analgesic , hypoglycemic, antiatheroscierotic, antiulcerous, and hepatoprotective activities 

[0066] Therefore, according to our opinion, the claimed substances satisfy all the demands that are imposed upon 
an invention: they are new, not obvious, and industrially applicable. 
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Claims 

1 . N-substituted derivatives of 5-oximinobarbituric acid of the general formula 

45 
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55 




24 



EP 1 083 172 A1 

where 

X is the atom of oxygen or sulfur; 

R1 is taken from the group of saturated or unsaturated alkanes, cydoalkanes, arylalkanes, aromatic com- 
5 pounds; 

R2 is the hydrogen atom or taken from the group of saturated or unsaturated alkanes, cycloalkanes, arylal- 
kanes, aromatic compounds, 

possessing a biological activity. 

10 

2. Substance of claim 1 differing in X=0, R1= n-Bu, R2= H (II); 

3. Substance of claim 1 differing in X=0, R1= t-Bu, R2= H (III); 

is 4. Substance of claim 1 differing in X=0, R1=n-C 6 H 13> R2= H (IV); 

5. Substance of claim 1 differing in X=O t RI^CgH^ R2= H (V); 

6. Substance of claim 1 differing in X=O t R1 =n-C 7 H 15 , R2= H (VI); 

20 

7. Substance of claim 1 differing in X=O f R1=n-C 10 H 21 , R2= H (VII); 

8. Substance of claim 1 differing in X=O f R1=cyclohexyt, R2= H (VIII); 
25 9. Substance of claim 1 differing in X=0, R1=aHyl, R2= H (IX); 

10. Substance of claim 1 differing in X=O t R^-O-cyclohexenylethyl), R2= H (X); 

11. Substance of claim 1 differing in X=0, R1=PhCH 2 , R2=H (XI); 

30 

12. Substance of claim 1 differing in X=0, R1=p-FC 6 H 4 CH 2 , R2=H (XII); 

13. Substance of claim 1 differing in X=0, R1 =p-(CH 3 0)C 6 H 4 CH 2 , R2=H (XIII); 
35 14. Substance of claim 1 differing in X=0, R1=PhCH 2 CH 2 , R2=H (XIV); 

15. Substance of claim 1 differing in X=0, R1=p-FC 6 H 4 CH 2 CH2, R2=H (XV); 

16. Substance of claim 1 differing in X=0, R1=Ph (CHaJCH, R2=H (XVI); 

40 

17. Substance of claim 1 differing in X=0, R1 =PhCH 2 (CH 3 )CH, R2=H (XVII); 

18. Substance of claim 1 differing in X=0, R1=R2= cyclohexyl (XVIII); 
45 19. Substance of claim 1 differing in X=0, R1=Ph, R2= H (XIX); 

20. Substance of claim 1 differing in X=O f R1=o-CH 3 C 6 H 4 , R2= H (XX); 

21. Substance of claim 1 differing in X=0, R1=m-CH 3 C 6 H 4 , R2= H (XXI); 

50 

22. Substance of daim 1 differing in X=0, R1=p-CH 3 C 6 H4, R2= H (XXII); 

23. Substance of claim 1 differing in X=0, R1=p-EtC6H 4 , R2=H (XXIII); 

55 24. Substance of daim 1 differing in X=0, R1=2,4,6-(CH 3 )3C 6 H 2 , R2=H (XXIV); 
25. Substance of daim 1 differing in X=0, R1=o-FC 6 H 4 , R2=H (XXV); 
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26. Substance of claim 1 differing in X=0, R1=m-FC 6 H 4 , R2=H (XXVI); 

27. Substance of claim 1 differing in X=0, R1=p-FC 6 H 4 , R2= H (XXVII); 
5 28. Substance of claim 1 differing in X=O f R1=p-CIC 6 H 4 , R=H (XXVIII); 

29. Substance of claim 1 differing in X=0, Rl=p-BrC 6 H 4 , R2= H (XXIX); 

30. Substance of claim 1 differing in X=0, R1=p-(EtO)C 6 H 4 , R2= H (XXX); 

10 

31. Substance of claim 1 differing in X=0, R 1=2,5-(CH 3 0)2C 6 H 3> R2=H (XXXI); 

32. Substance of claim 1 differing in X=0, R1=m-(CF 3 )C 6 H 4 , R2=H (XXXII); 

15 33. Substance of claim 1 differing in X=0, R1=p-(EtOOC)C 6 H 4 , R2=H (XXXIII); 

34. Substance of claim 1 differing in X=0, R1=a-naphthy1, R2=H (XXXIV); 

35. Substance of claim 1 differing in X=O t R1=p-EtCeH 4 , R2= CH 3 (XXXV); 

20 

36. Substance of claim 1 differing in X=S, R1=Et, R2= H (XXXVI); 

37. Substance of claim 1 differing in X=S, Rl=n-C6H 13 , R2= H (XXXVII); 
25 38. Substance of claim 1 differing in X=S, R1=cyclohexyl, R2=H (XXXVIII); 

39. Substance of claim 1 differing in X=S, R1=allyl, R2= H (XXXIX); 

40. Substance of claim 1 differing in X=S, R1=R2=CH3 (XL); 

30 

41. Substance of claim 1 differing in X=S, R1=R2=Et p<LI); 

42. Substance of claim 1 differing in X=S, R1=o-CH 3 C 6 H 4 , R2= H (XLII); 
35 43. Substance of claim 1 differing in X=S, R1=p-CH 3 C6H 4 , R2= H (XLIII); 

44. Substance of claim 1 differing in X=S, R1=o-FC6H 4 , R2=H (XLIV); 

45. Substance of claim 1 differing in X=S, R1=p-FC 6 H 4 , R2= H (XLV); 

40 

46. Substance of claim 1 differing in X=S, R1=p-CIC 6 H 4 , R2= H (XLVI); 

47. Substance of claim t differing in X=S, R1=p-(CH 3 0)C 6 H 4 , R2= H (XLVI I); 
45 48. Substance of claim 1 differing in X=S, R1=p-(CH 3 0)C 6 H 4 , R2=Ph (XLVIII); 

49. Substance of claim 1 differing in X=S, R1=R2=o»(CH 3 )C 6 H 4 (IL); 

50. Substance of claim 1 differing in X=S, R1=R2=p-(CH 3 0)C 6 H 4 (L). 
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